Radioactive iodine urinary excretion (a clearly thyrotoxic result): Hours 0-8: 8.5 %; 8-12: 0.3 %; 12-24: 0.5 %; 24-48: 2.4%. Total 11*7% in forty-eight hours.
Methyl thiouracil 0-2 g. t.d.s. was commenced on 21.5.49 and was followed by a striking improvement. She has had methyl thiour. 0-1 gramme t.d.s. and sod. 1thyroxine 0-2 mg. since June 1949. Has gained 3 st. and her activity is now normal. The diabetes is controlled on P.Z.I. 24 Sol. 10, and a diet of 2,860 calories (carbohydrate 388 g., protein 93 g., fat 104 g.). Pulse 120. B.P. 210/80. Her thyroid has not noticeably increased in size though a great widening of her neck is now evident which her husband states is a return to her normal condition.
Glucose tolerance test at this stage (fasting and half-hourly for three hours): 335, 458, 386, 314, 270, 262 mg. % (see Fig. 1 (2)). (1) May 17, 1949;  (2) November 17, 1949. [January 25, 1950] Hormone Assays on Body Fluids PRESIDENT'S ADDRESS By A. S. PARKaEs, M.A., Sc.D., F.R.S. I APPRECIATED very much the honour of being elected President of the Section, partly because it really is an honour, and partly because it is, I imagine, somewhat unusual for a biologist to become President of a Section of this Society. I feel, however, that the event has a wider significance than my personal concern. For the last three years, since its beginning in fact, I have been Chairman of the Society for Endocrinology, and the fact that for a brief period the chief offices of botb the Section and the Society are occupied by the same person, must be a cause for satisfaction among those who have at heart the progress of endocrinology. The Society and the Section were inaugurated at about the same time, and a minority view that this twin birth was overdoing things has not been substantiated by events. As expected by most of us the two organizations have turned out to be complementary, not conflicting. The Society is concerned mainly with laboratory work relating to vertebrates in general, and in the eyes of a biologist man is just another vertebrate. In these circumstances the Society naturally has a membership consisting largely of biologists and biochemists, though the number of medical members is gratifyingly large. The Section, by contrast, deals mainly with work pertaining to man, laboratory animals coming into the picture largely as tools. Members of the Section could hardly be expected to give their undivided attention to a paper dealing primarily with, say, the plumage of birds, and some members of the Society would certainly feel out of place at a meeting at which patients were shown. There is thus ample room for both of the organizations acting individually within their particular spheres. But I would go further. Not only is there ample scope for both organizations acting independently, there is vital scope for their co-operation. Few would dispute that two of the best meetings held by either were the two joint meetings held in the last two years. We should look forward, therefore, not only to an increasing emphasis on the individual character of the two organizations, but to an increasing cooperation between them. For this reason I am especially pleased to have been elected President of the Section while still Chairman of the Society. We may hope that one day, not too distant, the Society will return the conpliment and elect as its Chairman the President of the Section.
To-day, I want to talk about the estimation and significance of hormones and their derivatives in body fluids, on the one hand to add to our knowledge of the working of the body, and on the other hand as an aid to diagnosis and therapy of disorders of endocrine organs.
I was led to my choice of subject by two considerations. Firstly,-of all endocrinological problems, this is the one that most closely brings together the biologist and biocliemist with medical men. Secondly, it is one which has been of pressing interest for many years, and promises to continue so. Obviously it would be impossible, or even improper, for me to attempt to give a complete and coherent picture of this vast field. What I want to do is to make a series of rather general points illustrated by discursions into particular matters. My text, if I have one, is "Back to Blood".
Much of what I have to say will sound elementary, but in a complicated problem like this there is much to be said for keeping a firm grasp on fundamental.principles. A hormone by its classical definition must appear in effective concentration in the circulating blood. In theory, therefore, it should be possible to find out its normal effective level in the blood, and then proceed to the diagnosis of hypoor hyperstates according to the levels found in particular cases. This simple idea is obviously subject to easily foreseeable complications. The hormone might circulate in a form in which it is inactive, it might be-present in amounts so minute as-to be undetectable, it might appear cyclically, or transiently, or variation in'sensitivity of the end-organ might be an important factor in determining the effective level in the blood stream. Nevertheless, it is my belief that the key to the problem of effective hormone levels must be sought in the circulating blood. Some of you may remember the work of R. T. Frank in New York, who, twenty-five years ago, immediately following the work of Allen and Doisy, demonstrated the presence of cestrogen (female sex hormone as it was then known) in the circulating blood of woman. Frank and his collaborators followed up this observation with a great deal of work on blood-cestrogen levels under different conditions. Their methods were inadequate to say the least, and they made little impression on the biological or clinical worlds. Looking back, however, Frank's basic idea seems to me to have been right, and he deserves recognition as a pioneer.
Shortly\afterwards, (estrogen was discovered in the urine of women and in the blood and urine of men, and then in enormous quantities in the urine of pregnant women. The latter finding was particularly disconcerting, as at that time aestrogen was thought to be connected essentially with the follicular phase of the cycle, and the administration of exogenous cestrogen was already known to terminate pregnancy in certain laboratory animals. These discoveries led to dramatic advances in the chemical field, but confused the biological picture and diverted attention from the circulating blood. The same is true of Zondek and Aschheim's later discovery of large amounts of gonadotrophin in pregnancy urine. In consequence of these diversions, and because of the fact that urine is easier to obtain than blood, by far the greater amount of work on so-called hormone estimations has been carried out on excretion products. This state of affairs is not necessarily very satisfactory, and it can be argued that the discoveries of Zondek and Aschheim, spectacular and valuable as they were, diverted biological thought and research away from the study of the endocrinological integration of normal animals, including man. It is difficult, for instance, to believe that the small amounts of aestrogen found in the urine of the males of many species, and in the urine of stallions in huge amounts, are anything more than an incidental waste product or bye-product without physiological function in the reproductive processes of the animal itself. The prostate gland, and particularly the uterus masculinus of the stallion show no sign of cestrogenization. Moreover, there is good reason to believe that different hormones may have similar excretion products, while others have no excretion product at present recognizable as such. The diagnostic and biological significance of hormone assays on urine must, therefore, be considered in the light of all these complications. I am not competent to speak of clinical matters, but in laboratory work one has constantly to be on guard lest a routine procedure degenerate into a mere ritual.
In saying this, I must not give the impression that work on the hormones of the circulating blood is negligible. There is, for instance, a good deal of information about the blood concentration of cestrogen and gonadotrophin during normal human pregnancy. Estimations of this kind are inherently more difficult on the non-pregnant subject because of the small amounts of material involved, and much of the work carried out on the levels of reproductive hormones during the menstrual cycle is for the most part not very convincing. The difficulties are largely those of technique. Blood samples must be strictly limited in amount; and, at best, they contain only small amounts of active substance in a highly complex medium. In the circumstances the problem turns on precision of extraction where this is attempted, and on the sensitivity and specificity of the chemical or biological assay method. It is most significant to note that important advances have recently been made on all these fronts, and that in general a back-to-blood movement is gathering momentum. It is encouraging to see that chemical methods for the estimation of steroids, especially progesterone, in blood have recently been worked on by Butt, Morris and Morris (1949) , and it may be recalled that Reynolds and Ginsburg in 1942 made an early investigation of this field. It is to be hoped that further attention will be given to this problem. Of all the hormones of interest to the student of the reproductive processes, progesterone has been the most elusive in body fluids. This fact is due to the comparatively large amounts required for the usual biological test and to its apparent absence from urine at all stages of the reproductive cycle. In consequence, a great deal of attention has been given to the inactive excretion product of progesterone, pregnanediol, which has become one of the most investigated of all urinarv steroids. The estimation of pregnanediol as an indication of luteal function has two serious disadvantages: it is difficult to measure in small amounts, and it may be derived from other sources than progesterone. I am sure that many of those actively concerned in this work, including my very old friend and collaborator Professor G. F. Marrian, will agree if I say that much of the work would not have been carried out had there been available a simple method of estimating progesterone in circulating blood.
Biological methods, about which I am more competent to talk, are also being improved. It is the general rule that methods based on local application of the active substance to the responding tissue are much more sensitive than those depending on systemic application. The injection of prolactin into the wall of the pigeon crop, the inunction of androgen to the capon comb, and the intravaginal administration of cestrogen, all provide illustrations to this general rule. Local administration also has the advantage that it distinguishes between immediately active substances and those which require modification in the body before becoming active. Thus, Emmens separated synthetic cestrogens into two categories, real cestrogens and pro-cestrogens which were activated in the body. By means of intravaginal assay, Markee and Berg (1944) were able to study the blood concentration of cestrogen during the normal menstrual cycle. Their results were concordant with, but betiter defined than those of Fluhmann and others, and showed a much increased concentration of cestrogen about the time of ovulation and during the first part of the luteal phase. It is to be supposed that many, or even most, of Markee and Berg's subjects were having normal ovular cycles, and the results imply that cestrogen withdrawal is a factor in the initiation of menstruation even in the presence of a corpus luteum. In anovular cycles it may well, of course, be the chief factor. We may look forward to further progress, especially along the lines of the work of Szego and Roberts (1946, 1947) who found that in normal and pregnant cows, normal and gonadotrophinized rabbits, and in pregnant women, the blood cestrogen was in two forms, free and protein-bound, in the ratio of about one-third and two-thirds respectively.
Pursuing further this matter of the biological assay of hormones in circulating blood, we come again to progesterone. I have referred a few minutes ago to the difficulties of estimating this hormone in body fluids, and it is encouraging to be able to point out a very substantial advance on the biological side in the last two or three years, and to provide another example of the value of local administration in assay work. Local administration is obviously most easy where the organ ii question is accessible from the exterior of the animal. It is, therefore, more difficult-to evolve such a method for progesterone, which gives specific response only in the uterus. However, McGinty, Anderson and McCullough (1939) found that the uterus of the cestrogen-sensitized rabbit responded typically to minute amounts of crystalline progesterone (0.0005-0 005 mg.) placed directly into the lumen. This was confirmed by Haskins (1939) who further found that a positive reaction could be obtained in such a test by 0-2 c.c. of serum from a pregnant guinea-pig. The most interesting work of this kind, however, is being developed by Hooker and Forbes in Yale. These authors have evolved a microbiological test for progesterone which depends on the local administration of progesterone or the material for test, into the lumen of an isolated segment of the uterus of the ovariectomized mouse. A positive reaction is indicated by characteristic changes in the stromal nuclei of the endometrium. The sensitivity of the test is such that the minimum effective dose of progesterone is 040002 jig., one five-millionth of a niilligramme (Hooker and Forbes, 1947) . The sensitivity is remarkable when it is considered that about 05 mg. is required for the standard Corner test, or the deciduoma reaction in the rat. The Hooker-Forbes test for progesterone must, in fact, rank high among the most sensitive biological tests. The test, moreover, is highly specific (Hooker and Forbes, 1949b) , a wide range of biologically active and inactive steroids having been found to give negative results. Of the substances tested only pregnanediol in a dose 30,000 times greater than that of progesterone gave a dubious positive response. The test has certain disadvantages; it is time-consuming, and the end-point of the reaction is not very sharp. These, however, are administrative difficulties rather than biological ones. By the use of this test, Hooker and Forbes (1949a) found blood progesterone levels of between 4-0 and 8-0 ug. per ml. of whole blood during phases of luteal activity in rabbits, mice, a monkey, and an 8 weeks' pregnant woman. All the active material was in the plasma, 90% being free and 10% protein-bound, fractionation being accomplished by the methods employed for blood cestrogen by Szego and Roberts (1947) . The free/bound ratio appears to be different from that found for cestrogen, since over 60 % of blood aestrogen is found in combination with protein. Hooker and Forbes consider that protein binding is a means of hepatic inactivation of progesterone in mice. Incidentally, it would be interesting to know whether humans suffering from liver damage show signs of hyper-progesteronism in the same way as they are said to show signs of hyper--estrogenization. The fruits of the work of Hooker and' Forbes are only just beginning to appear and we may look forward confidently to further interesting results. In the meantime we may note that variation in blood progesterone levels have been noted during the laying cycle in domestic fowl. As is usual in this kind of work, Fraps, Hooker and Forbes (1949) have since recorded the occurrence of comparatively large amounts of progesterone in the blood of cockerels, an intellectual dilemma reminiscent of that caused by the discovery of lactogenic hormone in the pituitary of fishes.
I come now to my last point. There has recently been much discussion as to the best way of arranging for and organizing work on hormones and their derivatives in .364 human body fluids, and I want to summarize some general considerations as they appear to me. In doing so I must say immediately that I have had the benefit of discussions with various members of the Section who are actively interested in the matter, notably Dr. A. C. Crooke, Professor C. H. Gray, Dr. E. F. Scowen, Dr.
Russell Fraser and Professor G. F. Marrian.
Let us consider first the pros and cons of a central assay laboratory, as a common facility for hospitals, and having no control or power of selection of material sent in. If it could be made to work such an organization would have certain advantages, standardization of methods, concentration of equipment and personnel, &c., but the disadvantages are overwhelming. It could deal with little but routine work and might well be swamped under a mass of indifferent material. It would probably degenerate into a slot machine, which would be demoralizing for staff and clients alike. Worst of all, however, it would do nothing to foster the contact between clinicians and laboratory workers which is necessary if they are to appreciate each other's problems and limitations. On balance, I feel strongly against any attempt to set up such a central laboratory.
Dealing now with organizations designed to advance knowledge, as well as to carry out a certain amount of routine work, I think one must be quite clear as to the objective in view. In other words, one must be clear as to whether the aim is to advance knowledge along whatever promising line may emerge, or to advance knowledge in some particular direction, for example, in a clinical direction. For some three years before the war there was a small unit consisting of two biochemists and a biologist working at Hampstead. The immediate object of this unit was to tidy up, biologically and biochemically, what appeared from the literature to be a very untidy situation. To produce quickly knowledge of immediate clinical usefulness was a minor object. Experience with this unit showed some of the inherent difficulties; one had constantly to beware of the temptation, or even the pressure, to fritter away time and resources in all kinds of side issues and odd assays. This unit, in a somewhat isolated Institute devoted entirely to research was, of course, largely dependent for the supply of material on the good nature and helpfulness of clinicians to whom we could offer little in return. At the end of three years' intensive work we were still unable to tell with certainty whether any particular sample of urine had come from a man or a woman. The unit, however, did much fundamental work, the main conclusions of which were summarized by Dr. Callow to this Society in 1940. The chief result of immediate clinical usefulness was the recognition of isodehydroandrosterone as the source of the extraordinary androgenic activity of the urine in certain types of adrenal tumour, and the application of this finding to diagnosis, by Crooke and Callow (1939) .
For the purposes for which it was started the unit at Hampstead was well situated. Where, however, the main object is the advancement of knowledge in a clinically useful direction, I feel sure that the biochemists and biologists must be in close touch with the clinicians; in other words the laboratory workers must be brought to the clinical material, not the material to the laboratory workers. There are, at present, several hospitals in which biochemists and biologists are working in the closest collaboration with clinicians on endocrinological problems, whether or not the organization actually has the title of an endocrine unit. This seems to me to be a satisfactory state of affairs and one which should be pursued to the limit of its usefulness. What this limit is, namely what is the optimal concentration of endocrine units, I am not in a position to say. It is, however, easy to see that every unit cannot be allembracing. The range of facilities required for a complete organization is steadily increasing, and now includes biological tests for androgens, cestrogens, progesterone, corticoids, gonadotrophins, thyrotrophins, adrenocorticotrophins, and others; and on the chemical and physical side, tests for 3-, 17-and 20-ketosteroid, aestrogens, pregnanediol, and others, as well as measurements of radio-activity and many ordinary biochemical tests. All this implies great elaboration of staff and equipment. And the requirements are constantly increasing. Allow me to quote from a review by Dobriner (1948) , of the work carried out by him and his colleagues at the Sloane Kettering Institute for Cancer Research, New York, on the steroids of human urine, with special reference to substances possibly indicative of early cancer: "The steroids, after hydrolysis of the conjugates, have been separated into several fractions and we have examined thus far in detail the a-and p-ketones. Up to the present time we have been able to isolate over 45 steroids from theSe fractions. Since these steroids are closely related chemically and differ but little in their properties, we found it necessary to employ a physico-chemical method of separation. This technique, chromatographic adsorption analysis . . . "When very closely related substances are present 'fractional chromatographic analysis' is necessary. This involves several chromatograms. The procedure is reminiscent of a systematic fractional crystallization, but is far more efficient, especially with respegt to recovery of material.
When applied to the a-ketonic fraction from a single specimen of urine, these procedures result in the accumulation of from 500 to 3,000 separate fractions, from which the individual steroids are obtained. A quantitative measure of these constituents is achieved by application of the Zimmermann reaction. Each individual steroid is then isolated and characterized in the usual way by determination of melting point, specific rotation, and, as will be discussed below, its infra-red absorption spectrum. Confirmation of the structure of the compound is obtained by the preparation and characterization of suitable derivatives. Wherever possible, the substance isolated has been compared with an authentic sample. "In the course of this study a total of 42 apparently homogeneous and non-identical substances have been encountered. 26 of these have been fully characterized and identified; the other 16 are characterized and are probably new ketosteroids. 11 of the fully identified compounds have been isolated from urine by previous investigators; thus, 31 fully or partially characterized substances have not been encountered previously in human urine." Dobriner's laboratory is enormously impressive, and obviously he and his colleagues are obtaining information of the greatest scientific interest. Whether it is of equal clinical importance I do not know. My point is that a set-up of this kind cannot be expected in every endocrine unit, and the same applies in a lesser degree to other complicated physical and chemical apparatus. For this, and other reasons, it seems that each unit, apart from carrying on whatever amount of routine work may be thought desirable and possible, should select and concentrate on a small number of problems for intensive investigation. This idea, which is already largely being acted upon, implies that there should be close contact and consultation between the various units, so that the total resources may be brought to bear in the most effective manner. Consultation is also desirable for the standardization of routine methods which, due to constant slight modifications which are not necessarily improvements, tend to get inco-ordinated and to complicate the comparison of results. I incline to the view, therefore, that if any central body such as the Medical Research Council is to take a general interest in this matter it should be on the lines of supporting individual units and facilitating their mutual co-ordination, rather than on the lines of providing a central laboratory for routine assays. And, I hope that any such body will take as its maxim "Back to Blood".
